


PREREQUISITES FOR EFFECTIVE CONTROL

Correct product

Optimal application

Synchronisation
with vulnerable
times in the biology
of the insect
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SUMMARY OF RESULTS
Number of orchards/farms 18 18
evaluated
Number of nuts evaluated 9000 9000
Average infestation (%) 7.4 10.62
3 Worst farms (average) 21.2 34.7

3 Best farms (average) 2.06 1.06




POPULATION CURVE OF TORTRICIDAE NUT BORERS

Establishment phase

Exponential growth phase
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* Nuts are too small to be
exploited

* Low initial population on
out of season nuts

* Nuts are big enough to
be exploited

* High levels of parasitism
at the end of this phase

* Increases in mortality
equals egg deposition
rate

* Population growth static

* Due to the presence of
many life stages - false
impression of increase



Parasitized eggs

Live eggs
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CASE STUDY |

Old 344 orchard with a history of severe damage

Orchard was very dense but alternative rows were
removed

Treetops were removed - regrowth still dense with
poor spray penetration

Weekly survey to quantify flowering, eggs and
damage

Pesticides applied very close to optimum
Orchard surrounded by dense subtropical forest

Pheromones were applied before oviposition peak



Parasitized and old
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Percentage

RELATIVE SEASONAL ABUNDANCE OF NUT BORER DAMAGE
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ORCHARD COMPARISON ON THE SAME FARM

A A
7 year old orchard - open well
Dense old orchard maintained trees
J J
A A
Identical spray program and |dentical spray program and
timing timing
J J
A A
J J
A A
Damage percentage = 24.27% Damage percentage = 1.2%
(nuts on trees) and 82% (nuts (nuts on trees) and no nuts on
on the ground) 10 January 2022) the ground 24 January 2022




= Acetamiprid/Bifenthrin applied during first week
controlled the population to some degree but
population quickly recovered and 2 subsequent
applications of methoxyfenozide was not able to
control the moths

= Pheromones for mating disruption did not work

LESSO NS = Eggs are laid considerably later than 9 weeks post

flowering. The period around the first week in

LEAR NT December seems to be the optimal window period
for spray applications.

= Monitoring eggs and damage on fallen nuts is more
accurate and reliable than on tree monitoring.

= These insects prefer dense, dark inner portions of
the trees. Poor spray penetration in these areas will
lead to poor control



CASE STUDY 2

Old 816 trees

Orchard was very dense but alternative rows were
removed and orchard was pruned

Methoxyfenozide applied very close to optimum

During previous season - sprayer was totally
iInadequate

During current season sprayer was significantly
improved.

Small farm - £ 10ha

Regenerative farming principles applied






= 2021 season 12.8% measured on the 11t of
January

= 2022 season 3.8 % measured on the 25t of
January

R ESU LTS = Changed the sprayer

= Sprayed approximately 3 weeks later based on
scouting



= Medium sized farm with tall dense vigorous trees (6
X4 m =417 trees/ha)

= CV. 816

= History of damage with 22.2% damage the previous
season

= Spray timing and product choice was already optimal
- no changes

CASE STUDY 3

= Prune

= QOrchard floor spray with Beauveria bassiana during
winter

= Sanitation

= Releases of 25 000 Trichogramma parasitoids/ha
December and January

= Nut damage current season = 3.0% (n =1000 nuts)
28 January 2022



CASE STUDY 4

Medium sized farm + 60 ha

Flowers damaged by cold - poor yield in low lying
areas

Cv. 816 9 year old trees

Starting in November, orchards received 4 monthly
sprays alternating between emamectin benzoate or
methoxyfenozide.

Due to low yield, the cold damaged orchard did not
receive the early December spray



COMPARISON BETWEEN TREES RECEIVING EARLY DECEMBER
SPRAY AND WHERE IT WAS WITHHELD
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= Large farm + 400ha
= Cv. 816 9 year old trees
= Damage 27 Jan 2021 = 20.6%

= Damage 26 Jan 2022 = 0.4 - 2.8% (nuts on tree
visual examination)

CASE STUDY 5

Damage 4.4% after nuts were harvested and
dehusked

= QOrchard floor treatment with Beauveria bassiana
" Pruning - good spray coverage

= Regenerative agricultural practices



COMPARISON BETWEEN PRUNED AND UNPRUNED TREES
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CASE STUDY 6

= Medium sized farm -approximately 44ha

= Previous season good control with methoxyfenozide
at the correct time - moth infestation 2,22%

= Trees were very vigorous and were not sufficiently
pruned during the previous winter.

= Results during 2022 on the 17t of February -
16.6% moth damage



GENERAL
CONCLUSIONS

IPM is not a destination, it is a journey with many
stops along the road.

All farms differ and there is really not a specific cure-
all that will sort out this complex of insects.

Huge variation in data (1,2 - 67.4%) To put this in
perspective damage ranged from + R 1900.00 -
108 000/ ha.

Life cycle of these insects are complex - physiology
of the plant will dictate behaviour of the insect

Cannot treat these moths in the same fashion as
stink bugs (spraying every time pre-set threshold
values are breached - measured with yellow delta
traps)



CONTROL
RECOMMENDATIONS

= Would like to combine mating disruption with the

application of registered contact insecticide.

Methoxyfenozide is probably desirable for the critical
spray during early December as it has both ovicidal
and larvicidal activity

Monitoring nut damage is critical.

Monitoring on aborted nuts is more accurate as any
damage to the nut during the early season will
induce nut drop

Pruning is critical as these insects prefer to feed in
dark, dense parts of the trees. Spray coverage must
therefore be optimal.

Early December spray is very important and will
contribute to at least 50% of pest levels



= Sanitation is important and will lead to a reduction
CONTROL in pest numbers. Farm size is important as it may be
R ECOM M EN DATIONS difficult to implement in large farms

= Parasitoids are used for borer control in other parts
of the world and should receive more attention.

Orchard floor treatment with insect pathogens show
promise and may lead to lower incidences of pest
insects during the season.

Monitoring multiple flowerings (magnitude as well as
dates) is important as this will determine treatment
strategy




y.a pl ng—res"ld .i?‘ré,

oy S
[OAVAL C ’;,5‘!‘._;, C met *‘ X
d ovicidal activities such as methox on an & -

» g, |
orted nuts with eggs/larvae (sct Th|s s‘. ‘ \..' or
v 43 ) o , ' Rl = v

Jll 1
.S ,

= Mid December - release a minimum of 25 000 Trichogrammatoidea parasitoids/ha to coincide with

the synchronised oviposition peak as well as the Christmas break (these tiny guys will work when you
are on holiday)

Mid January - Release the second batch of 25 000 parasitoids/ha and continue monitoring for new
eggs. Learn to distinguish between hatched/parasitised/live eggs. This is important as it will influence

treatment strategy. Remove all aborted nuts from orchard and destroy. Spray if recently laid eggs are
noticed

" Repeat



WHAT IS IPM?

Spray ca

Ibration ‘Sprayer maintenance| Spray coverage

Pruning

Sanitation

Biological products

Integration

Attract and Kkill

‘ Biological control “ I

Mating disruption

nundative releases of parasitoids

Monitoring

Conservation

Chemical control




